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THE STANLEY MEDAL. 


As the Royal Geographical Society of Great Britain had already 
presented Mr. Stanley with one of their royal medals, the council 
of the society determined that the most suitable manner of putting 
on record their seose of the skill and energy shown in bis last 
journey across Africa, and of the importance of the geographical 
results obtained in the linking of the old Equatorial Province of 
Egypt and the territories of the Kongo State, the discovery of a 
new source of the Nile, the restoration to their true place in maps 
of the legendary snow-capped Mountains of the Moon. and the 
enlargement of the Victoria Nyanza by a new bay, would be to 
strike a special medal for Mr. Stanley and his European officers. 
On the advice of the officials of the Medal Department of the 
British Museum, the designing of the medal was intrusted to Miss 


TUBERCULOUS MILK. 


In the April bulletin of the Massachusetts Agricultural Col- 
lege, Harold C. Ernst, A.M., M.D., of Boston, has a paper on ‘“‘ How 
far may a Cow be Tuberculous before Her Milk becomes Danger- 
ous as an Article of Food ?” The change of opinion in regard to 
the infectious nature of tuberculosis has been very marked in the 
last few years, not among the scientists. but among the people at 
large. Of course, the medical world has, as a rule, accepted the 
conclusions to be drawn from Villemin’s work of twenty-five 
years ago, and the discovery of the specific cause of the disease by 
Koch has only added strength to the theories advanced in certain 
quarters before that time. The change of opinien spoken of is, 
after all, hardly a change, but, more properly, an acceptance of 
the knowledge gained in regard to the disease by the more recent 


E. Hallé, whose medals of Herr Joachim) and Cardinal Newman 
are well known. An illustration of the medal is given on this 
page. The head of Mr. Stanley was modelled from Professor 
Herkomer’s portrait and numerous photographs taken before his 
departure. The design on the obverse shows a female figure, the 
Africa of classical tradition, wearing on her head a helmet in the 
design of an eJephant’s head, and pouring from urns the two great 
rivers Mr. Stanley has done so much to throw light on. A lake, 
a great mountain, and a tropical forest form an appropriate back- 
ground. The gold of the medal to be presented to Mr. Stanley 
was supplied to the council by Mr. Pritchard Morgan, M.P., who 
liberally presented it from his Welsh mines. Bronze copies of the 
medal will be presented to each of the European officers con- 
nected with the expedition. For Mr. Stanley’s colored followers 
a silver star has been designed, which will bear in the centre the 
monogram of the Royal Geographical Society, and the words 
‘‘Emin Relief Expedition, 1887-89.” 


and exact methods of research, and a much wider diffusion of 
that knowledge. More and more is it the rule that the knowledge 
of the transmissibility of tuberculosis by means of infected mate- 
rial is recognized among those whom it concerns the most. and 
nothing but good can come from the diffusion of that knowledge. 
The results of the work upon this subject which is being done un- 
der the auspices of the Massachusetts Society for the Promotion 
of Agriculture are to a certain extent preliminary. They show, 
however, first and emphatically, that the milk from cows 
affected with tuberculosis in any part of the body may contain the 
virus of the disease; second, that the virus is present, whether 
there is disease of the udder or not; third, that there is no ground 
for the assertion that there must be a lesion of the udder before 
the milk can contain the infection of tuberculosis; fourth, that, 
on the contrary, the bacilli of tuberculosis are present and active 
in a very large proportion of cases in the milk of cows affected 
with tuberculosis, but with no discoverable lesion of the udder. 
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THE TORNADO: APPEARANCES ; LIEUT. FINLEY’S 


VIEWS. 


WHILE it would appear that the most encouraging line of - 


research is in determining the conditions leading up toa 
tornado, yet thus far the most time has been spent in study- 
ing the destruction, distribution of débris, violence of the 
wind, whirling of the clouds, ete, just at the tornado 
proper, and where investigation would be the most difficult. 
A tornado appears to be such a definite phenomenon, that it 
seems at first sight as though the testimony of different 
observers would be cumulative, and that there ought to be 
no difficulty in obtaining definite information regarding all 
its peculiarities. A very short research, however, dispels 
this view. The reasons for this are so well and concisely 
given by Dr. Wadsworth, who investigated the tornado of 
April 14, 1879, at Collinsville, [ll., that I quote from him. 
‘*Tt must be borne in mind that this phenomenon came 
upon our people without warning, and passed before their 
vision with a probable speed of more than a mile a minute. 
The impression thus made would necessarily te far from 
complete. Of those in or near the path of the tornado, one 
would observe the lower, another a higher portion, very few 
noticing just the same features. It came to some with the 
shock of an explosion, or, if they were so fortunate as to 
have it lift as it passed over them, they might see that a 
lumber-yard was being poured down upon them, which 


would be equivalent to not seeing the real cause at all, only 
To others, again, personal preservation - 


a secondary result. 
was the first law of nature. To those to the north or south, 
or some distance in advance, and so fortunate as to have 
their attention properly directed, are we most indebted for 
what little history we have been able to gather, otherwise 
than that to be obtained from the study of the destruction. it 
left behind.” To this may be added, (1) no two tornadoes 
ever had the same appearance; (2) in the same tornado the 
movements are so complex that it is’ practically impossible to 
grasp the whole scene; (8) it is believed that it is almost 
impossible to avoid preconceived opinions, which give an 
observer a bias one way or another (this is recognized by 
the most skilled physicists); (4) in many cases leading ques- 
tions would tend to cloud the truth; (5) it is probable that 
sometimes a storm not a tornado is mistaken for one, and 
this serves to confuse the appearances. This was much 


more of a difficulty forty years ago than now. A good 


illustration of this (5) may be found i in the so-called Natchez 
tornado. 
| Natchez (Mississippi) Tornado. 


This hurricane, for it was undoubtedly a West India 
cyclone or hurricane, occurred May 7, 1840.. Mr. Tooley’s 
description is quoted from. ‘' At 12.45 p.m., the roar of the 
approaching storm began to be distinctly heard, the wind 
blowing a gale N. E., 6 (Beaufort). 
tion of the storm grew. more loud and terrific, attended with 
incessant coruscations and flashes of forked lightning. As 
the storm approached nearer, the wind veered to the Bagots 
At 1.45 a blackness of darkness overspread the heavens; and 
when the annulus approached the city, the wind suddenly 
veered to the 8. E., 8, attended with such crashing thunder 
as shook the solid “eoith At 2 the tornado, 10, burst upon 
the city, attended with such murky darkness, roaring and 
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crashing, that the citizens saw not, heard not, knew not, the 
wide-wasting destruction around them. . At this moment the 
barometer fell to 29.37” (it had been 29.49” at noon). The 
wind that desolated Natchez was from the 8. E. A brick 
house on the north side of Main Street had the leeward 
gable end thrown out, the windward end remaining unin- 
jured. The windward gable end of a large house adjoining 
the Commercial Bank bursted outward against the face of 
the storm; the leeward end was uninjured.” It is plain, 
from the veering of the wind and the steady fall of the 
barometer, that this storm was nota tornado, and we shall 
avoid a ee deal of difficulty by throwing it out in our 
studies. | 


Two Epochs of Study. 


It is rather remarkable that between the years 1840 and 
1850 there was most diligent attention paid to this subject by 
the most noted physicists and meteorologists of that day,— 
Joseph Henry, A. D. Bache, Loomis, Hspy, Reid, Redfield, 
Hare, and others; and after that period for nearly twenty 
years, or till the Signal Service was established, there ap- 
pear to have been very scanty studies of the phenomenon. 
In some respects this will be an advantage to us, as we can 
compare the later studies; having all the advantages of 
weather-maps, concerted action, simultaneous observations, 
etc., with the meagre data of the earlier explorers in this 
enchanting field. These appearances have been so differ- 
ently described, and there seems to be so much confusion in 
some cases. that it is best to quote quite freely from the tes- 
timony of those who were eye-witnesses or personal investi- 
gators. : . 
New Brunswick, N.J., June 19, 1835. 


One of the best studied of all tornadoes was this one in 
New Jersey. I quote from Professors Johnson and Henry. 
‘In a few cases, in which the ridge of a building lay north 
and south, the eastern slope of roof was observed to be re- 
moved, or at least stripped of its shingles, while the western 
slope remained entire. Ido not recollect to have encoun- 


_ tered a single case in which the top of a tree, with its roots 


in the ground, was lying towards the west, though I cannot 
say that none occurred. None were seen with the tops fron 
the centre of the path. A lad of eight or nine years was 


carried upward and onward with the wind a distance of 


several hundred vards, and afterwards descended in safety, 
being prevented from a violent fall by the upward forces. 
Rafters which penetrated buildings south of the track, en- 
tered them on the north side. Their descent, in some in- 
stances, was with great violence, contrary to what happened 
in the range of the upward motions, where a lad, already 
referred to, was deposited in safety after a journey of one- 
fourth of a mile.’’ Professor Bache also investigated this 
tornado. He says, “‘I think it entirely made out that there 
was a rush of air in all directions at the surface of the ground 
towards the moving meteor, this rush of air carrying objects 
with it. The effects all indicate a moving column of rarefied 
air, without any whirling motion at or near the surface of 
the earth.” | 3 
New Haven, Conn., July 31, 1839. | 


« Ashort time before this tornado the wind blew fresh south- 
east, It changed suddenly south, and in a moment west, 
where it continued. Professor Oimstead says, “‘ Accompa- 
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nying these changes, a heavy rumbling noise was heard, not 
unlike the passing of a long train of cars, which was audi- 
ble in every part of the city. <All describe it as a strange 


cloud of terrific aspect, white, like a driving snow-storm or — 


light fog, and agitated by the most violent intestine mo- 
tions. It came suddenly upon them with torrents of water. 
Trees and other objects that mark the direction of the 
wind which prostrated them are, witha very few exceptions, 
turned inwards on both sides towards the centre of the 
track; while near the centre the direction of the prostrate 
bodies is coincident with that of the storm. A barn was de- 
molished, and a dove-cote scattered in fragments, while a 
hen-roost which stood feebly on blocks was unharmed. In 
a barn that was blown down, a boy that was on a load of 
bay in the barn was transported across the street and depos- 
ited in a neighboring. field unharmed. In other cases, how- 
ever, forces seem to have acted with great violence upon the 
individual parts of bodies. Numerous instances occurred 
where hens were completely stripped of their feathers. 
Trees and other heavy bodies, that were raised into the air 
and transported to a distance, did not generally appear to 
have fallen with the ordinary force of falling bodies. Forces 
appear to have acted in contrary directions. The legs of 
the same table were found deposited at the distance of many 
feet from each other in different directions.” 


Pine Plains, N.Y., June 19, 1835. 


The day had been very sultry. Clouds highly charged 
with electricity darkened the horizon at 3 P.M. At 6 P.M. 
‘“our attention was arrested by the peculiar manceuvring of 
dark and heavy clouds a little south of west. As the black 
cloud arose (it had the appearance and commotion of dense 
volumes of smoke bursting from a burning building), light 
and windy clouds from all that part of the heavens veered 
toward it with unspeakable confusion and velocity. Mr. 
Anthony Simmons, near Best’s, was on the road with his 
team loaded with a hogshead of sugar (1,250 pounds). 
Horses, wagon, and sugar were hurled over a stone wall into 
a perfect wreck; bimself blown in an opposite direction about 
fifteen rods.” | 


Stow, O., Oct. 20, 1837. 


Professor Loomis gives a graphic account of this tornado. 

There was a tremendous roar heard. ‘‘ Several of the fowls 
_ were picked almost clean of their feathers, as if it had been 
done carefully by hand. There were two powerful currents 
of wind blowing from opposite sides of the track,—that is, 
within a few rods of each other,—and with such violence 
that the stoutest oaks fell before it. What then became of 
the air thus accumulated in the centre? That there was a 
powerful current upward from the surface of the earth, near 
the middle of the track, is proved by the objects which were 
elevated. A tree which was levelled as this whirl was ap- 
proaching it, would be turned tn the right; and another, 
which fell as the whirl was receding, would be inclined to 
the left.” | 


Mayfield, O., Feb. 4, 1842. 


Professor Loomis has given us a. description of this tor- 
nado also. ‘The lightning was quite sharp just before the 
blow came on, and thunder was distinctly heard above the 
roar of the tornado. This roar was almost deafening, and 
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was compared to a heavy surf upon the seashore, or to © 
the Falls of Niagara.” Professor Loomis loaded a six- 
pounder with a pound and a quarter of powder and with 
pieces of board. These were fired into a side hill, and from 
the penetration he decided that some of the boards in this 
tornado were driven into the earth with a velocity of 682 
miles per hour. The stripping of fowls attracted much at- 
tention in this and other tornadoes. In order to determine 
the velocity needed to strip these feathers, the above six- 
pounder was loaded with five ouuces of powder, and for a 
Professor Loomis says, *' The 
gun was pointed vertically upwards and fired. The feath- 
ers rose twenty or thirty feet, and were scattered by the 
wind. On examination, they were found to be pulled out 
clean, the skin seldom adhering to them. The body was 
torn into small fragments, only a part of which could be 
found. Thevelocity was 341 miles per hour. A fowl, then, 
forced through the air with this velocity is torn entirely to 
pieces; with a less velocity, it is probable most of the feath- 
ers might be pulled out without mutilating the body.” 


Professor Loomis gives a list of twenty-one tornadoes 
down to March, 1842, and the following résumé of all the ap- 
pearances: ‘'1. No season of the year is exempt, but they 
are most numerous in May and June. 2. They occur chiefly 
between noon and sunset. 3. The temperature at the time 
is unusually elevated. 4. They are invariably accompanied 
by lightning and rain, aud frequently by hail. 5. Their 
progress in this country is invariably eastwardly, the mean 
being twelve degrees north of east. 6. Their average 
breadth is about 120 rods; length, 15 miles; velocity of prog: 
ress when violent, about 30 miles per hour; duration of de- 
structive violence, 45 seconds. 7. Light objects are fre- 
quently transported 3 to 20 miles. 8. Very few human 
lives are lust, about one to a tornado. 9. Leeward roofs are 


generally: taken in preference to windward (Professor 


Loomis ‘thought the windward side of a roof would be 
pressed down on the rafters, while the wind would cause a 
partial vacuum on the leeward side, which would suffice to 
throw that off). 10. Fowls are frequently picked of most of 
their feataers. 11. In passing over ponds or rivers, water is 
invariably raised in considerable quantity.” 

The omissions in this summary of fany ascending motion 
in the centre of the tornado, any whirling from right to left 
or left to right, and any evidence of a partial vacuum, are 
most extraordinary and well-nigh inexplicable. Professor 
Loomis also adds several significant facts. The Morgan 
(Ohio) tornado of June 19, 1823, is thus described: ‘‘ At 9.30 
P.M the observer heard a roaring as of heavy thunder, which 
called him to the door. Upon opening it, he immediately 
discovered a bright cloud, having precisely the color of a 
glowing oven, apparently of the size of a half-acre of 
ground, lower than the dark canopy which remained un- 
broken above, and moving rapidly in the direction of his 
house. The brightness of the cloud made the face of things 


. light above the brightne-s of a full moon. There was 


neither hail nor rain-during the passage of the tornado, 
neither flashes of lightning nor distinguishable peals of 
thunder, but an intense brightness of the cloud and a con- 
tinual and tremendous roar.” Sucl descriptions as these 
might be given for hundreds of pages; but the above is a 
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fair sample of them, and must suffice. Before remarking 
upon these quotations, it will be of interest to bring down 
such descriptions thirty years later. 


Signal Office Notes. 

In making investigations of tornadoes, the observer was 
furnished with fifteen to twenty topics of search, and usually 
framed a number of questions to be asked each person. It 
is also probable that in these answers all classes of replies 
by the more interested and by those less so are mingled 
together. Oftentimes the localities were visited some weeks 
after the tornado, and when many valuable facts could not 
be ascertained. To any one desiring a more connected ac- 
count of these tornadoes, they will find them in the annual 
reports of the chief signal officer for 1873 and 1875. I will 
here simply make quotations without giving names. 


Iowa and Illinois Tornadoes of May 22, 1873. 


‘*Saw two clouds—one in the south-west, and the other 
in the north-west—which appeared to rush together in the 
west.” 

‘* Saw tornado approaching like two dark clouds, with an 
intervening lighter-colored space between them. These two 
clouds presented a funnel-shaped appearance. It whirled 
contrary to the hands of a watch. Heard some tbunder 
previous to tornado, but saw no lightning.” 

‘Heard it roaring a long time before it arrived. As it 
approached, saw two funnels distinctly. Saw funnel on the 
south side, which was the smaller, swing around in a half- 
circle and join the larger one. When it struck the ground 
it seemed to smoke, the smoke surging up like spray upon a 
wave-beaten rock. Saw lightning during the tornado.” 

‘‘Saw lightning during the tornado, and heard thunder 
above its roar.” 

‘‘Saw the funnel whirling contrary to the sun. Saw 
lightning flash up and down the funnel. Sawa tree thrown 
out from the top of the funnel about one foot in diameter.” 

‘The roaring was terrific. It resembled the sounds of 
machinery magnified a million times. It was a combined 
‘ woo-00-00’ and ‘ whir-r-r-r.’ When the funnel came near, 
it grew as dark as midnight.” 

‘‘ Observed sheet lightning in the tornado several times. 
When the tornado had passed about a mile and a half, it 
appeared to stand still; and a strong gale, with rain, blew 
directly from it, so that I thought the storm was coming 
back.” | 

‘The tornado first appeared as two clouds—one from the 
south-west, and the other from the west—rushing to one 
point.” 

‘‘ Heard roaring about balf an hour before it came.” 

‘*‘ Heard roaring an hour before the storm came. Did not 
hear it after it passed. Saw a cloud rushing from the south, 
and another rushing to meet it from the north.” 

‘The roaring was very loud for an hour previous to its 
arrival, Did not hear it afler it passed. Saw no light- 
ning.” | | 

‘It was impossible to hear thunder, owing to the noise 
of the storm, which was terrific.” 

‘* Noticed a very black cloud in the west, with a lighter 
space on each side of it. Did not hear the roaring very dis- 
tinctly until it was nearly opposite. Then it was an awful 
ocean-like roaring.” 
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‘*Saw two clouds—one in the north-west, and one in the 
south-west—rushing together with great rapidity. A whirl- 
ing began right where they met, assuming the form of a 
funnel. Saw it whirling with the hands of a watch at the 
distance of about two miles.” 

‘‘There seemed to be a dark cloud to the south-west, 
another to the north-west. The roaring, like the whirring 
of a thousand threshing-machines, was so loud that 1 could 
not hear the breaking of the buildings.” 


Georgia and South Carolina Tornadoes, March 20, 1875. 


‘‘The cloud was very black, with a reddish appearance 
beneath. Approached with a rising and falling motion, and 
sometimes bursting upward, like dense, black smoke from a 
furnace.” 

‘‘The cloud was fiery in appearance, throwing up, at 
times, what looked like tongues of flame.” 

‘*The form of the cloud was that of an inverted cone, and 
its appearance luminous. The red cloud moved with great 
velocity.” 


FIG. 1.—TORNADO-CLOUD. 


‘*Phe roar of the tornado was terrific, as if a thousand 
locomotives were racing across tbe country at full speed.” 

‘‘Saw a bright column reaching from the ground to a 
height of nearly a hundred yards,” 

This tornado occurred just about noon, and it is nota little 
strange that many of the observers saw a more or less bright 
light connected with tbe funnel. A photograph of the 
ruins of Massey's house, near Sparta, Ga., shows a remarka- 
ble parallelism in the distribution of the débris The house 
stood directly in the path of the tornado, and was built of 
heavy hewn timbers dovetailed together at the corners. The 
south-east side was first crushed in; then the whole house was 
moved ten feet east, and torn to fragments. The present 
writer saw precisely the same lines of débris parallel to the 
tornado track in the Wallingford (Connecticut) tornado of 
Aug 9, 1878. This illustration (Fig. 1) of a tornado-cloud is 
given as a good representation of the phenomenon. It will be 
found that nearly every picture has waving lines upon it, as 
though the funnel were whirling, but the amorphous ap- 
pearance here given is probably more accurate. Dr. Mc- 
Pherson gives this description: ‘‘The horizontal whirl, con- 


May 23, 1890.] 


trary to watch-hands, was plainly visible, together with a 
rolling motion inward and upward, giving the appearance 
of dense volumes of black smoke ascending from a tar-kiln. 
Coruscations were observe.| shooting out on the right or 
south side of the cloud. A light funnel-shaped cloud, look- 
ing much like white steam, immediately preceded the black 
cloud.” 


Summary. 


I have read over about a thousand pages of tornado litera- 
ture in making these quotations. They are extremely dis- 
jointed, as must be necessarily the case in the scope of this 
paper. I have had no theory to support, and in conse- 
quence the quotations are without bias. It is hardly proba- 
' ble, however, that any one person can read such a mass of 
matter and make the best selections to give the more promi. 


nent appearances; and it is much to be hoped that some one 


will go over this ground and make independent selections of 
the salient points. I think the omissions in these appear- 
ances are oftentimes more suggestive than the positive state- 
ments. 


The Loud Roar. 


The well-nigh universal testimony is, that there was an 
indescribable roaring in connection with the tornado. It is 
probable that this was heard in the earlier cases, but was 
not regarded of enough importance to note. It is hardly 
probable that the loudest of this roar could be heard more 
than a few minutes before the outburst. Little weight can 
‘be attached to the observations of a few, that it was not 
heard after the passage. It is entirely improbable that this 
can be caused by the wind, or by the tornado whirling in 
the air. We very much need more careful observations. 
Attention should be directed especially to a comparison of 
the sound with a continuous rumble of thunder. | 

The ascending current has also been largely commented 
on. The attempt to show an updraught by the fact that 
- some persons were let down gently is more than counter- 
balanced by the fact that pieces of board and timber were 
driven into the ground many inches. The evidence on this 
point of an ascending current is very contradictory, and it 
is highly probable that a fierce blast from two directions, 
together with the assistance of the topography, will account 
for most of the phenomena. There is almost overwhelming 
evidence that air rushing into a partial vacuum does not 
produce this updraught. The evidence shows that the direc- 
tion of the path of the tornado is pre eminently toward the 
north-east. 


Whirling of Tornado-Cloud. 


Perhaps the least satisfactory testimony is regarding this 
appearance. We may set down at once the uselessness of 
any one trying to determine this whirling if he is more than a 
thousand feet away, and probably the limit should be five 
hundred feet. Attention should be directed to the ground, 
and most careful observations made of the whirling frag- 
ments. The distribution of the débris is markedly against 
any whirling. It is impossible to see how a whirl of a hun- 
dred feet diameter could throw down one tree to the north- 
east, and its neighbor to the south-east on top of the other. 
Some one has well suggested, that, if the cloud is whirling, 
the trees on the edges of the tornado should lie parallel to 
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the track, while those in the centre should lie at right an-— 
gles; but we know that precisely the contrary is the appear- 
ance. The writer once made an observation which may 
help to elucidate this problem. In the streets of Washing- 
ton, during the laying of the cable-road, there were em- 
ployed furnaces for heating tar, and in these furnaces it was 
customary to consume the remains of the tar-barrels for fuel. 
The smoke from these furnaces was most dense and black. 
The draught was so strong that the smoke issued from the 
chimney at a velocity fully equal to the wind that was blow- 
ing. The top of the chimney was not more than three feet 
from the eye, thus giving a most excellent opportunity for 
noting the slightest movement. When it was nearly calm, 
the smoke ascended perfectly straight, and with no whirling 
motion. The moment the wind blew, an extraordinary phe- 
nomenon was seen. Taking a vertical plane in the direction 
of the wind, and looking with the wind at the back, it was. 
found that on the right of the plane the smoke whirled from 
right to left, while on the left it whirled from left to right. 
The appearance of this smoke thus doubling upon itself was 
most interesting, and invariably occurred when the wind 
blew. It seems as though most of the contradictions in the 


testimony would disappear if some such action as this took 


place. We may be certain that there is no uniform whirl 
in tornadoes in either direction. 


Stripping Heathers from Fouls. 


This is undoubtedly a true phenomenon. Theattempts to 
prove that this could be caused by the expansion of air in 
the quills, due to the passage of a vacuum, have signally 
failed. Fowls under an air-pump could not be deplumed by 
exhausting the air. Wemust also regard Professor Loomis’s 
experiment of shooting a fowl out of a cannon as an entire 
failure, I mean for elucidating this phenomenon. He 
thought, that, if the fowl could have been fired at a hundred 


miles per hour instead of three hundred and forty, the result 


would have been very different; but this certainly is very 
doubtful, A wind of a hundred miles per hour would have 
carried along the fowl, feathers and all. It would be an 


interesting experiment to fire a fowl at a hundred miles per 


hour; but it is entirely probable that no fowl could live 
under such a shock as that, and the feathers would not be 
driven off until the velocity became enough to dismember 
the fowl. It would also be interesting to hold a fowl before 
a blast, and determine, if possible, the velocity needed for 
depluming. .The most singular fact is, that the fowl lives 
under the depluming process. In some cases roosters have 
been seen walking around,.days after the tornado, crowing, 
and without a feather on their backs. The appearance can 
be readily accounted for on the supposition that an electric 
charge threw off the feathers, and this seems the only way 
of explaining the stripping of clothes from a person. 

The conclusion seems forced upon us that we need, more 
than all else, much more accurate observations by persons 
accustomed to note physical phenomena. It will be seen 
that in later days the appearance of clouds from the north- 
west and south-west is attracting great attention. That this 
fact was not emphasized before, may be due, in part, to the 
fact that it was not regarded as of any special importance in 
accounting for the phenomena. It seems that these appear- 
ances certainly attend the tornado, and are seen all along its 
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course of a hundred or two hundred miles; so that they 
cannot be regarded as individual clouds, whose meeting pro- 
duces the funnel. 

[Continued on p. 316.] 


NOTES AND NEWS. 


ANY one interested in the sick benefit, funeral aid, and death- 
beneficiary associations of the United States can help make the 
statistics of their organizations for the forthcoming census more 
complete, and disseminate the knowledge of the good work they 
are doing, by sending the names of such societies as they may 
know of, andthe addresses of their principal officers, to Mr. 
Charles A. Jenney. special agent cf the Eleventh Census, 58 Wil- 
liam Street, New York City. 


— Professor S. T. Maynard, in the April bulletin of the Hatch 
Experiment Station of the Massachusetts Agricultural College at 
Amherst, states that the fact that healthy and vigorous peach- 
trees can be gruwn to the age of six to ten years in New England 
needs no demonstration, but that we seldom find healthy trees of 
a greater age on account of the destruction resulting from the 
cold and by the disease called the ‘‘ yellows.” While we do not 
know the exact nature of the disease called the ‘‘ yellows,” and 
cannot wholly control the atmospheric causes, the other causes, 
says Professor Maynard, we can largely control; and by careful 
cultivation in the spring and early summer only, by the use of 
complete fertilizers in the fall or early in the spring, we can 
largely prevent this destructive disease. It may not be profitable 
to try to save diseased trees, and it would be advisable to destroy 
them as a matter of safety, although there is no evidence that the 
disease is contagious: for upon the college grounds more or less 
diseaced trees may be found at all times; and young trees are 
planted where old trees have died, and, with an abundance of 
plant-food, have grown in perfect health for six years. 


— Experiments in the cutting of seed- potatoes after various 
methods have been carried on each season since the organiza- 
tion of the Ohio Agricultural Station. In 1889 the work was 
carried on upon a larger scale than formerly, and with a greater 
number of varieties, the object being to test the validity of con- 
clusions drawn from the results of former experiments, also to 
compare varieties. There is sufficient uniformity in the results of 
different seasons to warrant the following conclusions, says Pro- 
fessor W. J. Green, the horticulturist: 1. Other conditions being 
the same, the larger the cutting, the greater the total product; ie., 
the total product varies in about the same ratio as the size of the 
cutting. 2. The marketable product also increases as the size of 
the cutting is increased, but does not follow the same ratio as the 
total product, the rate of gain being less. 8. The increase is 
found in both the large and small potatoes, the greater portion 
being in the latter. 4. Acropgrown from whole potatoes matures 
at an earlier date than one from small cuttings. 5. Small cut- 
tings require soil that is more highly enriched and thoroughly 
prepared than large cuttings and whole potatoes, in order to se- 
cure a good stand and to produce a profitable crop. 6. The aues- 
tion of relative profit, as between the use of small cuttings and 
whole potatoes, depends upon the cost of seed-potatoes, the date 
at which the crop is to be harvested and sold, and the condition 
of the soil at planting-time. 7. In ordinary practice it will usually 
be found that neither extreme, as to quantity of seed used, will be 
found to be profitable. The safest plan is to use large, well- 
matured, healthy potatoes, and cut to two and three eyes. 


— Much discussion having been provoked relative to the results 
of experiments at the Massachusetts Agricultural College, Am- 
herst, Mass., with steam and hot water for heating greenhouses 
(reported in Bulletins Nos. 4 and 6), especially as to the accuracy of 
the results, Professor 8. T. Maynard has the past winter made a 
careful repetition of the experiments to correct any errors that 
might be found. and to verify previous results. The boilers hav- 
ing been run with the greatast care possible from Dec. 1, 1889, to 
March, 1890, and every precaution having been taken that no 
error should occur, he finds the total coal consumed between those 
dates, for the hot-water boiler, to be 6,598 pounds, the average daily 
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temperature for the time being 49.74°; and for the steam-boiler 
the total coal consumed in the same time was 9 734 pounds, the 
average daily temperature for the time being 48.39°. The follow- 
ing criticisms have been made by parties not conversant with the 
facts of the case: 1. That the piping and check-valve were not 
arranged so as to get the most perfect circulation of steam with-- 
out a great loss of fuel. 2. That the flues from the two boilers 
entered the chimney in such a way as to give a better draught to 
the hot-water boiler. 8. That the exposure of the two houses: 
was such that the house heated by hot water received more sun- 
heat than the one heated by steam. These criticisms Professor 
Maynard thinks can be answered to the entire satisfaction of all 
fair-minded readers. By numerous test examinations be found 
that the circulation of steam through all the pipes, above the 
water-line of the boiler, is perfect whenever there is fire enough 
to create steam in the boiler; that the check-valve must conse- 
quently work easily; and that there is never any standing water 
in the return-pipes above the water line of the boiler. The flues 
are arranged so as to give as nearly equal draught to the boilers 
as is po-sible and have them enter the same chimney, and enter at 
the same point; and if there is any difference in the draught of 
the two, it is in favor of the steam-boiler. It was suggested by the 
late Mr. George Hills of Arlington, that perhaps from their location. 
the steam-heated house received less sun-heat than that heated by 
hot water. To test this matter, two standard thermometers were: 
placed in each house, so that the sun’s rays should fall upon them 
equally in both houses at the same time, — one on the eastern, 
and one on the western exposure. Records were made three times. 
each day for twenty days, ending March 18. Of these twenty 
days, about eleven days were cloudy and nine clear, and probably 
the period of time under observation was long enough to show 
that the amount of sun-heat received by each house is so nearly. 
equal as to in no way change the results given in the temperatures- 
of each huse. : | 


—In the American Chemical Journal (vol. xii. No. 4). Mr. H. 
J. Patterson of the Maryland Agricultural Experiment Station, 
Agricultural College, has an article on ‘‘ The Use of Animal Char- 
coal in the Determination of Fat (Ether Extract) in Feeding-- 
Stuffs.” His conclusions are, that the use of charcoal results in a 
closer approximation to the truth than any other method in use, 
though absolute accuracy is not claimed. The following points 
may be claimed in favor of the use of animal charcoal in the de- 
termination of fat (ether extract) in feeding-stuffs: 1. That the 
product obtained is nearly pure fat or vegetable oil. 2 That the 
product obtained gives a more correct idea of the physical nature 
of the fats from various substances. 3. That slight quantities of 
water that may exist in the substance and pass out with the ex- 
tract will be removed by the charcoal. 4. That soluble acids of* 
the plant, or acid which may be formed by the continuous distil- 
lation of ether, in connection with some. constituents of plants, 
will be partially, if not wholly, removed by the animal charcoal. 
5. That the animal charcoal will partially obviate, if not wholly 
remove, the difficulty of change in the amount of ether extract. 
(which generally increases) with the aging of the sample. 


— The April bulletin of the Michigan Agricultural Experiment 
Station is on ‘‘ Foul Brood,” by A. J. Cook. By special request 
of several bee-keepers. Professor Cook issues the bulletin upon the 
most serious malady that ever attacks bees in this or any other 
country. The problem of safe wintering, once so imrortant, is. 
now solved, and the intelligent apiarist feels no longer any dread 
of winter’scold. Foul brood is now the bee-keeper’s terror. Like 
the cholera — a disease which is close akin to foul brood —among. 
our own kind, so this disease comes into the bee community like: 
a terrible scourge; and if the bee-keeper is ignorant, incautious, 
or indifferent, it abides with him till it starves for want of bees 
on which to feed. Terrible, and terribly fatal, as this disease is: 
known to be, experience has proved, certainly, that with fulf 
knowledge, and as great care, it can be kept in check and wholly 
cured, and that with not very serious labor and expense. The: 


minute ovoid spores are brought to the hive probably in honey 
fed to or brought in by. the. bees. 


Tt is easy to see how honey im 
a diseased colony of bees would receive these spores. It is diffi- 
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cult to see how it could be free from them. The spores might 
also be introduced by giving combs containing the disease brood, 
or which had previously contained it, to the bees, and so now 
would have the dormant bacilli or spores. Undoubtedly foul 
brood is usually first. introduced through the honey, while it is 
often spread rapidly by an exchange of combs in an apiary where 
only a few of the colonies are affected. While the bacillus cannot 
develop in the honey, very likely the honey serves admirably to 
hold and preserve the spores. When the larval bee is once 
affected, it is disturbed, lies differently in the cell from the 
healthy larva, soon turns yellow or straw color, then to brown, 
while the skin seems loose and flabby. Later the mass becomes 
thick and viscid, and turns dark brown, the color of coffee before 
any cream is added to it. It now dries up, and at last forms a 
thin layer over the bottom of the cell. 
coffee-colored state, if drawn out from the cell by inserting into 
it a pin-head, it is stringy; and if it fails to hold to the pin, it will 
fly back. This brown, stringy, elastic mass, with no resemblance 
to a larva or pupa, is a sure proof of the presence of the dread 
malady. The larva may never be capped over, but, if attacked 
late in its development, it usually will be. This cap, however, 
will appear sunken or concave, instead of being convex or round- 
ing out, as the cappings of brood always do when the brood is 
healthy. These sunken caps are always suspicious, and should 
always lead to close investigation. Little irregular holes in the 
cappings are often seen, which also should awaken suspicion. 
Another indication not always marked in the early stages is a 
rank smell, which has been compared to the odor of old glue, and 
which is not very unlike the odor of decaying brood that has been 
chilled. Often this odor, in severe cases, is very marked, and can 
be detected while the hive is closed, and several feet from the one 
perceiving it. Mr. Cheshire thinks that the mature queen, work- 
ers and drones, are also subject to attack, and frequently succumb 
to the disease. For the remedies we must refer to the bulletin 
itself. 


— Within the past few years much complaint has been made by 
bee-keepers of a disease among bees which not only depleted the 
colony, but was made manifest by the appearance of the diseased 
bees. They look black because of loss of hair, much as do robber 
bees, or old bees in spring, and frequently make strange motions 
in front of the hives, as though dancing or in convulsions. They 
are frequently dragged out of the hives by the other bees. 
like foul brood, is supposed, says Professor A. J. Cook, to he due 
to fungoid attack. In this, only the mature bees seem to become 
victims, though the inoculation appears to come through the 
queen. Thus it is found that superseding the queen with a 
healthy one cures the malady. It is also reported that abundance 
of salt water placed close by the hives, where the bees can gain 
ready access to it, will cure this ‘‘ nameless bee-disease.” It 
would seem that this malady is the same that has received atten- 
tion in Europe, and which Mr. Cheshire has said was due to the 
attack of Bacillus Gaytont. 


— The March bulletin of the Agricultural Experiment Station 
of Cornell University is devoted to ‘‘ Growing Corn for Fodder 
and Ensilage,” by Messrs. I. P. Roberts and Henry H. Wing. 
Not all the points given below are based upon the experiments 
detailed in the bulletin. Some are drawn from work done else- 
where, and some from unpublished results of their own, First, 
they wish to emphatically repeat the recommendation of last year, 
that, in growing corn for ensilage, care should be taken to select 
the largest variety that will fully mature before frost in the locality 
where grown. Special attention is called to the fact that hereto- 
fore it has been a common practice to sow or plant corn for fodder 
and ensilaging entirely too thick. Starch and sugar are not fully 
developed without an abundance of sunlight. Immature plants 
are likely to contain a very large per cent of water. 
be ‘seen that twenty-five tons of green corn, containing ninety per 
cent of water, gives but five thousand pounds of dry matter; 
while twelve tons, containing seventy-five per cent of water, gives 
six thousand pounds of dry matter. In the latter case a thousand 
pounds more dry matter is obtained. and less than half the weight 
of gross material has to be handled and stored; while the corn 
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will still have sufficient moisture to give the resulting silage that 


~ succulence upon which its value for feeding as compared with dry 


forage largely depends. While the percentage of nitrogen grows 
less as the plant approaches maturity, a much larger proportion 
of the nitrogen in the unripe material is in the less valuable form 
of amides than in the mature plant, so that the less percentage 
of nitrogen in the riper product is compensated for in its increased 
nutritive value. So far, all the experiments go to show that the 
effort should be made to raise the largest yield of grain irrespec- 
tive of stalks, no matter what purpose it is intended for. If one 
variety gives an equal yield of grain and a greater amount of 
stalks and blades, then of course it should be preferred, for fodder 
and ensilage purposes, to the variety that gives the less stalk and 
blade; but it will be found that as a rule the larger the yield of 
grain, the larger will be the yield of stover. Finally, the fact 
should not be lost sight of, that wood and water alone are not 


good foods for animals, and that they are expensive products to 


handle. 


—The May bulletin of the Michigan Agricultural Experiment 
Station is an essay on the English sparrow, by C. B: Cook. 
Seven States legislate against the English sparrow. Of these, four 


simply except it from the protection afforded other birds, New 


York makes it a misdemeanor to harbor or protect them, while 
Michigan pays a bounty of three cents for each sparrow’s head. 
Over twenty of the remaining States give the English sparrow the 
same protection that is offered to other birds. The remaining 
States have no laws on the subject. The first thing that should 
be done to check the sparrows’ increase, says Professor Cuok, is 
the repeal of. all laws offering them protection. Doubtless many 
who would turn their hands against the sparrow are prevented from 
doing so by bird-laws. As recommended by Mr. Bar:ows, it may 
be best that one able man should be employed in every town and 
city to superintend a systematic warfare against the English spar- 
row. No matter how much farmers and gardeners desire to de- 
stroy these birds, it will be of comparatively little avail so long as 
the sparrows are permitted to stay in their great breeding-haunts, 
the cities, unmolested. The alarming rate at which the sparrows 
have increased during the past few years shows only too clearly 
that some action is necessary. No doubt a bounty helps to lessen 
their numbers; but it is a question if this is the best way to exter- 


_minate the English sparrow. This method has been employed in 


Michigan since 1887, and has been found an expensive method of 
lessening their number. The greatest objection —that other spe- 
cies of birds are killed by careless persons for English sparrows— 
The 
scheme for offering liberal prizes for the greatest number of birds 
killed in any given territory is worth considering. If the prizes 
are sufficiently large, many persons will compete, and great de- 
struction to the sparrows would result. Whatever means are 
employed, it is of the greatest importance that all States and 
Territories infested be united in their efforts, and all employ some 
good means of eradication. One or two States alone can accom- 
plish but little, as the sparrows are spreading so rapidly that the 
birds would migrate from other States near by as fast as those 
within the State limits were destroyed. No one should receive 
sparrows on a bounty or prize that has not thoroughly studied th — 
bird. Far too many of the town cJerks in Michigan do not know 


the English sparrow’s head from that of a linnet or thrush. Asa 


result, a great many birds that have been sent in for a bounty are 
the most beneficial birds. Thus many heads have been sent to 
this station, on which a bounty was claimed, of such valuable 
birds as the song-sparrow, red-polled linnet, and evening gross- 
beak,—birds that the laws protect by a fine of five dollars against 
theirslaughter. Michigan hasa good law against destroving native 


birds, and every person presenting such a bird to the town clerk’s 
office should pay the penalty, which is a fine of five dollars. 


— The picture of Ruwenzori (identified by Stanley with the 
Mountains of the Moon), which will appear in the June Scribuer, 
was drawn from Stanley’s own sketch made at the time of the 
discovery. The race of pygmies discovered by Stanley in Africa 
were photographed by him, and one of the pictures will be repro- 
duced in his article. | : 
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THE TORNADO: APPEARANCES; LIXUT. FINLEY’S 


VIEWS. 
[Continued from p. 314,] 


Lieut. Finley’s Views. 


For the past ten years Lieut. Finley has devoted a great 
deal of attention to this subject, and has received reports of 
tornadoes from thousands of observers. His views, then, 
should have much weight as being a résumé of all the facts 
reported. Quotations will be made from his book entitled 
‘* Tornadoes,” published in 1887 by the Insurance Monitor. 
No attempt has been made to classify these, but I have 
given them in the order in which they occur in the book. 
Speaking of the flow of air on either side of a large storm, 
we find, ‘‘ As these conditions continue to prevail, there is a 
growing contrast of temperature to the north and south of 
the major axis (of the depression), owing to the long-con- 
tinued movement of the atmosphere from opposite directions; 
such movement eventually affecting the disposition of air in 
the warmer regions of the extreme south, and likewise the 
colder regions of the extreme north. The contrast of tem- 
perature now naturally increases with marked rapidity, and 
the formation of clouds commences 


in earnest. Huge 
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masses of dark and portentous appearance bank up in the 
north-west and south-west with amazing rapidity, and soon 
the scene becomes one of awful grandeur. The struggle for 
mastery in the opposing currents is thus indicated by the 
gathering cloud-formations. The condensation of vapor 
from the extremely humid southerly currents by contact 
with the augmenting cold of their struggling opponents con- 
tinues. It increases rapidly. Finally, when resistance to 
the unstable equilibrium can no longer be maintained (con- 
trolled by the rate of temperature change and rapidity of 
condensation), the opposing forces are, as it were, broken 
asunder, followed by the upward rush of huge volumes of 
air. The outward indication of this event is first shown in 
the whirling, dashing clouds over the broken surface of the 


heavy bank of condensed vapor, forming the background, — 


a scene not easily depicted or realized by one who has not 
witnessed it, but never to be effaced from the memory of the 
actual observer, There is an awful terror in the majesty of 
the power here represented, and in the unnatural movement 
of the clouds, which affects animals as well as human 
beings. Tbe next stage in the -further development of this 
atmospheric disturbance is the gradual descent of the funnel- 
shaped cloud from a point apparently just beneath the posi- 
tion of the enactment of the first seene. The tornado is now 
before us, not fully developed, but soon to acquire that con- 
dition when the terrible violence of its power will make the 
earth tremble, animals terror-stricken, and men’s hearts 
quake with fear.” 

‘* There seems to be some strange connection between the 
almost simultaneous appearance of clouds in the south-west. 
and north-west, possessing as they do such unusually threat- 
ening forms. As they approach from opyposite directions, 
they are suddenly thrown into the greatest confusion, break- 
ing up, as it were, into small portions, which dash pell-mell 


over each other and in every direction; now darting toward 


the earth; now rushing upward to considerable heights like 
sky-rockets, or at moderate elevations rolling over each 
other in a well-developed whirl. An observer, in describing 
the approach of the clouds from the south-west and north- 
west, stated that they came together with a terrific crash, 


as if thrown from the mouths of cannons. Generally, fol- 


lowing closely upon the existence of this condition, the 


funnel-shaped tornado-cloud appears against the western 
sky, moving boldly to the front from without this confused 
mass of flying clouds.” Lieut. Finley describes four motions 
of the tornado: ‘* No. I. is called the whirling or gyratory 
motion, which is invariably from right to left. Above all 
other motions, this is attended with the greatest violence. 
This gyratory motion forms what is termed the ‘ vortex’ of 
the tornado-cloud, within which the velocity of the centrip- 
etal currents of air'is almost beyond conception. No. IT. 
is called the progressive motion of the tornado,—the motion 
which determines the cloud’s track from one point to 
auother. No. IIT. is termed the rising and falling motion 
of the tornado. No. IV. is called the zigzag motion, or 
swaying from side to side of the central line of cloud-move- 
ment. This movement is sometimes quite suddenly per- 
formed, but generally it is a moderately slow movement, and 
one that can be watched and easily identified. Im complet- 
ing the extent of a single act of this motion, the tornado- 
cloud will diverge about an equal distance on either side of 
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the central line of movement, though these tangents to the 
major axis are not necessarily of equal length.” 

Lieut. Finley summarizes his study of the relations of a 
tornado to general atmospheric conditions as follows: 
‘‘There is a definite portion of an area of low pressure 
within which the conditions for the development of torna- 
does are most favorable, and this is called the dangerous 
octant. Tornado regions are to. the south and east of the 
region of high contrasts in temperature (temperature 
gradient) and in dew-points. The area of tornadic action is 
to the south and east of the region of high contrasts of cool 
northerly and warm southerly winds,—a rule that seems to 
follow from the preceding, and is of use when observations 
of temperature and dew-point are not accessible. The rela- 
tion of tornado regions to the movement of upper and lower 
clouds shows that the former indicate the presence of the 
cold north-west current, and the latter the warm south-west 
current of air, which ultimately lead to the development of 
the high contrasts of temperature so essential to the birth of 
tornadic action. The study of the relations of tornado 
regions to the form of barometric depressions shows that tor- 
nadoes are more frequent when the major axis of the baromet- 
ric trough trends north and south, or north-east and south- 
west, than when it trends east and west.” 

From Lieut. Finley’s ‘‘ Scientific Résumé of Tornado 
‘Characteristics,’ I have selected the following as touching 
upon points not already mentioned. 

‘The time of day, the time of year, and the eeuliae hot 
and stifling condition, 
agent developing the tornado. By the rotary action of the 
tornado-cloud the condensed vapor is whirled into a fine 
mist, giving it the appearance of steam, and lighting the 
interior of the cloud. The tornado is accompanied by a 
rumbling noise (very peculiar), which never ceases while 
the funnel-shaped cloud is upon the earth or a short distance 
above if. The funnel form of the cloud is due to the peculiar 
ascensional movement of air-currents, the vapor being con- 
densed along the central line of movement by the cold of 
elevation. The motive power of a tornado, and the agency 
which lifts objects or carries them long distances, is that 
motion of the air in the cloud set up by the variable heat 
conditions of large masses of air over adjacent regions. 

‘“ The tornado vortex may be formed either by an ascen- 
sional movement of a mass of heated air, giving rise to un- 
stable equilibrium, or by the meeting of opposite currents 
with high temperature gradients, or by a combination of 
these. Two currents of air approaching each other from 
opposite directions will not come directly together, because 
of the influence of the relative motion of the earth. The 
mass of air coming from the south would have a greater 
velocity eastward than that coming from the north: there- 


fore, instead of meeting each other in a direct line, the two _ 


currents will form an angie at their intersection, and the 
combination of the two masses will give rise to a rotation in 
a direction contrary to the hands of a watch with its face 
upwards. These conditions account for the spiral movement 
of the air-currents and the formation of the vortex in the 
tornado. The cold air from the northward will under-run 
the warmer air from the southward, because of the difference 
in density of the two masses, and as a result will aid in the 
formation of the whirl. . 
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‘‘ The electrical tension of the air cannot, under the most 
favorable atmospheric conditions, cause the movement of 
oppositely electrified air masses, because of the excellent con- 
ductivity of free air, which always tends to equalize electric 
potential. The presence of ozone is usually detected in the 
wake of the tornado. People are stripped of clothing, fowls 
and birds denuded of feathers. The peculiar roaring noise 
which accompanies the progress of the tornado cannot be 
ascribed to the intervention of electrical forces: itis far more 
reasonable to assert that the noise is produced by the resist- 
ance which the rapid and violent indraughts of air en- 
counter while passing into the tornado’s vortex. The vortex 
approximates a vacuum, and the air rushes into it at the | 
spout end near the earth with great violence, atttended by a 
hollow, sucking sound cf marked intensity. 

‘‘The peculiar sensations of what are termed ‘burning,’ 
‘scorching,’ or ‘stifling’ heat, which are reported by those 
who experience the violence of the tornado, must be due to 
the latent heat of vaporization, which is given off in great 
quantities by the extremely rapid condensation that attends 
the tornado as a constant feature.” 

A very interesting comparison may be. made between 
these later views and the appearances noted earlier. Lieut. 
Finley seems to have slightly confused the conditions which 
prevail at the centre of the general storm with those at the 
tornado. Great contrasts of temperature and dew-point, 


“meeting of hot south with cold north winds, etc., can only 


occur at the centre of the general storm, but that point is 
four hundred miles from the tornado. It seems probable 
that altogether too much emphasis has been given to the two 
clouds,—one in the north-west, and the other south-west— 
which are described as gathering themselves together as two 
giants eager for the coming contest. We have already seen 
that these clouds are an accompaniment of the tornado. 
They are probably never more than one or two miles apart. 
They seem to rush together. because, when first seen, a cloud 
of dust hides the true tornado, and these appendages appear 
prominently on either side. In a minute or two the ob- 
server is enveloped in the dust, and the next instant he sees 
the death-dealing funnel, and his heated imagination at once 
leads him to the conclusion that the funnel is produced by 
the forcible meeting of the clouds. 


Contrasts of Temperature. 


Lieut. Finley especially insists on such contrasts as a vera 
causa in the formation of a tornado, but it would seem as 
though he has entirely mistaken the mode of action gener- 
ally ascribed to an unstable equilibrium. Weare impressed — 
with the fact that the clouds and resulting contrasts are on 
the same level, whereas, in order to have a contrast capable 


of causing an upsetting in the atmosphere, it is absolutely 
essential that the cold air be above the hot. 


Lieut. Finley 
expressly declares against this disposition by stating that the 
eolder air, by its density, under-runs the warmer. It is a 
matter of deep regret that other writers on this subject have 
not seen that such a condition as the last mentioned en- 
tirely negatives their theories of tornado formation. 


Tornado Whirls. 


No one who has read all that precedes can be more aston- 
ished than the present writer to find that the evidence proving 
a whirl is so inconclusive and conflicting. J had fully made © 
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up my mind that there must be a whirl, though in doubt as 
to its direction. In fact, the best testimony we have, scat- 
tering of débris, is strongly in favor of the view that there 
is no whirl. Figs. 2 and 8 will show better than pages of 
text the nature of this testimony. Let us ask what would be 
the effect of a whirl, in a direction counter-clockwise, pass- 
ing through an orchard (see Fig 2). Facing the tornado as 
it approaches, we would see trees passing our eyes at right 
angles to the track, or leaning over to the right. After the 
tornado passes, we would see trees on the south side lying 


FIG, 2.— ORCHARD BLOWN DOWN BY A WHIRL FROM RIGHT 
TO LEFT. 


parallel to the track, with tops to east, while on the north 
side their tops would lie to the west. Fig. 83 shows the true 
conditions which are found. The débris and trees in the 
centre all lie parallel to the track, while on the north and 
south sides the trees point inward and forward toward the 
centre. The writer made a most careful investigation of 
the conditions at the Wallingford (Connecticut) tornado; 
and these appearances were repeatedly met with, though the 


FIG. 3.— ORCHARD AFTER ACTUAL TORNADO HAS PASSED. 


true significance of the facts was not fathomed. -The stron- 
gest argument that has been advanced in favor of a whirl 
has been the position of tall trees which have crossed each 
other. Almost invariably the under tree is the one pointing 
north or north-east, while those above point south-east or 
south, The proof is very unsatisfactory. If there is a 
steady whirl in a mass of air, why would it not break down 
neighboring trees in the same direction? 


Further Research. 


We are impressed with the imperfection of the evidence 
regarding the true mechanism of a tornado, Even the ap- 
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parent drawing-up of water from a pond cannot be regarded 
as evidence of an uptush. We know, that, even if there 
were a perfect vacuum, water could not possibly be raised 
more than thirty-four feet. Itis probable that the depres- 
sion noted as the. tornado passes is due to the wind, and the 
apparent rising of a mass of water is simply fine water-par- 
ticles or mist borne on the wind. The fact of the existence 
of a whirl is one of the most important that can be estab- 
lished. While we can never expect that an observer would 
remain near enough to a very severe tornado to make accu- 
rate observations, yet it seems as though this fact might be 
established by skilled observations in a less severe tornado. 
If you are on the south side of a tornado, there is little use 
in looking for a whirl; but attention should be given to 
See whether, when a tree 
starts, it goes suddenly, as if shot from the ground, or is. 
swayed violently at the top first; see whether the débris that. 
rises goes up in great confusion, whirling over and over, or 
whether it is carried lengthwise, as in astream; ete. If you 
are on the north side, get as near.as you dare, and cling to a 
large tree, or, better, to a post; note whether a single object. 
near the ground or up in the funnel has any motion what- 
ever toward your right hand as you look at the funnel. 


The moment the tornado has passed, run with the greatest. 


possible speed to its rear, and, if possible before the dust has. 
enveloped you, see if a single object on the ground or up in 
the air is moving to your right. If the tornado has moved 
through an orchard, establish as near as you can the centre 
line, and-+then pace off one hundred, two hundred, three hun- 
dred feet to north and south, examine trees at the same dis- 
tance on either side, and see if those on the south are uprooted 
or broken more than those on the north. If the tornado is 
moving at the rate of eighty miles per hour, and the whirl a 
hundred and twenty, on the south side the resultant velocity — 


_ would be two hundred, while on the north side it would be 


only forty miles per hour. The greatest care must be taken: 
that we do not blind our eyes with preconceived notions. 
When some observer who has a barometer has been so for- 
tunate as to take it to a dug-out, and has kept his eye upon 
it rather than upon the more absorbing tornado, we may 
hope from his testimony, if the funnel goes over his head, 
to clear up more doubtful points, and establish more certain- 
ties, than can ever be done by any other means. Finally, 
as the West becomes more thickly populated by skilled ob- 
servers, we may hope to some time establish many points 


now very uncertain. H. A. Hazen. 


LETTERS TO THE EDITOR. 


¥*.* Correspondents are requested to be as brief as possible. 
is in all cases required as proof of good faith, 

The editor will be glad to publish any queries consonant with the aiafasee 
of the journal. 

. On request, twenty coptes of the number containing his ComNcuneytiOn wile 
be furnished free to any correspondent. 


The writer’s name 


To Discuss Meteorological Topics. 


A PRELIMINARY survey is being made to discover if available 
material enough exists in and near this city to form a society to 
study and discuss meteorological topics. Such an organization 
should include physicians, civil engineers, and other professionals, 
and amateurs who have studied the weather in a scientific way, 
or the relations of any of its phases to important human interests, 
like health, construction of dams, bridges, and buildings, naviga- 
tion for commerce and pleasure, horse and steam car local traffic, 
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crops, preservation of forests, and writing insurance. Nothing, 
perhaps, touches people’s mundane welfare at so many points as 
the weather; and yet, as a science, meteorology is really in its 
infancy. In many civilized countries there are, aside from the 
official weather bureaus, independent associations made up of per- 
sons who are interested in their own or other people’s investiga- 
tions of the weather, in some of.its bearings upon the happiness 
of man. Such are the New England, Royal, and Scottish Mete- 
orological Societies. Some of the members are professional and 
hard working meteorologists, of national or world-wide fame, 
like Dr. Buchan and the Hon. Ralph Abercrombie; and some are 
wealthy but intelligent enthusiasts, like Mr. G. Lawrence Rotch 
of Boston, who has built and equipped one of the finest private 
observatories in the world,.and in a quiet way contributes much 
to the advancement of science. There can be no question as to 
the value of such an organization. A few minutes’ reflection 
should satisfy any well-informed resident of this city and vicinity 
that men enough, admirably qualified to conduct such an enter- 
prise, are to be found hereabouts; and the advantages of affilia- 


tion for this purpose ought to be too apparent to need pointing 


out. The discussion of appropriate papers from members or out- 
side experts, the education which even the most accomplished 
scholars would derive from others’ labors, the stimulus and direc- 
tion given to individual investigation, the procuring of a common 
library for use in meteorological research, the shaping of popular 
ideas about weather, and the depreciation cf ‘‘cranks” of the Wig- 
gins type, would be among these benefits. Whether those per- 
sons best fitted to carry on this work have the time and inclina- 
tion to carry the proposed society through a short infancy into an 
assured permanence and a usefulness worthy of the American 
metropolis and its environs, is really the only question to be 
solved. I should be glad to be the humble means of bringing to- 
gether for organization those who will favor the movement in 


private letters to the editor of Science. JAMES P, HALL. 
Brooklyn, N.Y., May 20. | 


BOOK-—REVIEWS. 


Midnight Talks at the Club. Reported by Amos K. FISKE. 
Yord, Fords, Howard, & Hulbert. 16°. $1. 


Most of the chapters of this book were originally published as 
a series of articles in the Sunday edition of the New York Times, 
and purport to be accounts of certain talks and discussions at the 
Asphodel Club, at which the author was present as a listener. 
The principal talker is known as ‘‘ the Judge,” who is obviously 
intended as the author’s mouthpiece. The talks are almost en- 
tirely on religious themes, ‘‘the Judge’s”’ views being those of the 
most advanced liberal Christians of the present day. He is repre- 
sented as regarding ‘‘the restraint and elevating influence of 
Christianity over society as necessary to the uplifting of mankind 
from their low condition, the salvation of .free institutions, and 
the system of popular government” (p. 108). But he holds that 
-. “the Church, in order to maintain its great influence and power for 
good, and do the work which most needs to be done, absolutely 
must range itself in line with modern progress in knowledge and 
thought” (p. 221). But the Church, he says, has not kept up with 
the intellectual progress of recent times, and for this reason is 
losing its hold upon the world. The remedy that ‘‘the Judge” 
proposes is to ‘discard the requirement of a belief in the miracu- 
lous” as a condition of admission to Christian fellowship. Such 
a loosening of the bonds of dogma would, he thinks, bring into the 
Church all the best minds of the age, and make it the saving and 
elevating power that it ought to be. It will be seen, therefore, 
that the views expressed in the book are those now commonly 
held by scientific men and historical critics, but they have not 
until recently been expressed in this country with such freedom 
and emphasis. Unfortunately, however, ‘‘the Judge’s” views, 
like those of most liberal Christians, are mainly negative and 
‘critical; and he has little to say as to the positive side of relizion, 
except that he believes in the being of God and the immortality 
of the soul. Hence, although the work is written in an excellent 
spirit, and contains many good points, the reader lays it down 
with the consciousness of something lacking. 


New 
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Expitomes of Three Sciences: Comparative Philology, Psychology, 
and Old Testament History. Chicago, Open Court Publ. Co. 
12°, 7% cents. 


' THIS volume contains three essays designed to give an account: 
of recent investigations in certain departments of science, with 
their most important results. The ablest and most interesting is 
the first, on ‘‘ The Study of Sanskrit.’ written by Professor H. 
Oldenberg of Kiel. It is not, as the title of the book would lead 
us to think, an exposition of comparative philology, which is only 
incidentally alluded to, but is an historical account of the discov- 
ery and elucidation of the ancient Sanscrit literature. Beginning 
with Sir William Jones, the author traces the progress of Sanscriti 
studies through various vicissitudes and difficulties to the present 
day, and shows how much has been done toward the recovery of 
this important literature, and by what means the work has been 
accomplished. ) "ad 

The second paper, entitled ‘‘Aspects of Modern Psychology,” by 
Professor Joseph Jastrow, is really devoted to the new science of 
psycho-physics. It is not a summary of the science, but a brief 
history of its origin and development. The contributions of the 
different nations are recorded, thoseof Germany naturally occupy- 
ing the most prominent place; and there are also a few pages om 
recent investigations in comparative psychology and in animal 
psychology. 

The third essay, ‘‘Rise of the People of Israel,” by Professor C. 
H. Cornill of Kénigsberg, is an attempt to state the grains of his- 
torical truth in the early traditions and legends of the Israelites. 
The author holds that every such historical legend has a basis of 
truth; but by what criterion he discriminates between the truth 
and its attendant falsehoods he does not tell us. However, he 
sets before us what he believes to be the real outline of Israelitish 
history from Abraham to David, which has at least the merit of 
being based on conscientious and painstaking study. On the 
whole, this little volume is well worthy of perusal. 


Pure Logic and other Minor Works. By W. STANLEY JEVONS. 
| New York, Macmillan. 8°. $2.50. . 


THIS volume is made up of several of the author’s shorter 
works, with a preface by Professor Robert Adamson. It contains 
the work on ‘‘Pure Logic” first published in 1864; ‘‘The Substitu- 
tion of Similars,” which appeared in 1869; and some minor logi- 
cal essays, closing with the four papers entitled ‘John Stuart: 
Mill’s Philosophy Tested,” originally published in the Contempo- 
rary Review. As all of them have long been before the world, 
and most students of logic and philosophy have already formed. 
their opinion of them, we shall not discuss them here; but we 
cannot help recording our opinion that neither these nor the au- 
thor’s other works have such high merit as his admirers claim for 
them. Jevons was always trying to be original, and to revolution- 
ize the branches of knowledge with which he dealt; yet his only 
valuable contributions to them relate to minor points. The criti- 
cisms of Mill might better, we should think, have been left to 
slumber in the pages of the magazine in which they originally 
appeared, as they are no benefit to their author’s reputation. He 
does, indeed, point out some defects in Mill’s philosophy; but 
many of his criticisms are worthless and misleading, while their 
tone and temper are about as bad as is possible. They are, in 
fact, models of all that controversial writings ought not to be. 


How to Remember History. By Vrrainta Conger SHAFFER. 
Philadelphia, Lippincott. 8°. $1. 


THE main object of this work is to assist the student of history 
in remembering dates. It presents asummary of the leading 
events of the sixteenth, seventeenth, eighteenth. and nineteenth 
centuries, some thirty or forty in each one, witb charts designed 
to make the dates and character of these events apparent to the 
eye. The occurrences of each century are first stated in brief 
chronological form, it being intended that these statements shall. 
be committed to memory; and then follows a succinct historical 
account of the events themselves. But thecharts are the peculiar 
feature of the work, and are believed, not only by the authoress: 
but by others who have used them, to be valuable aids to the 


memory. The plan of the charts was originally borrowed from 
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some German writer, but is here given with modifications, each 
chart consisting of one hundred squares representing the years of 
the century, while colored sections within the squares indicate 
the important events. The plan is certainly ingenious; but we 
must confess to having considerable doubt as to the efficacy of 
any such contrivances. It may be worth trying, however, and 
the book is meritorious even apart from the charts. 


AMONG THE PUBLISHERS. 


In Lippincott’s Magazine for June, Robert Kennaway Doug- 
las has an article upon ‘‘The Origin of Chinese Culture and Civi- 
lization.” Mr. Douglas maintains that the Chinese were not abo- 
riginal in China, but were immigrants into that country from 
Baby lonia. 


—Messrs. John Wiley & Sons announce as in preparation 


“(Least Squares,” by Professor W. W. Johnson of the United 


States Naval Academy. 


—Henry Holt & Co. have issued a new catalogue covering their 
educational publications in science, mathematics, history and po- 
litical science, English, French, German, Greek, Latin, Italian, 
and Spanish. | 

— Robert Bonner’s Sons, New York, announce ‘ Africa Re. Dis- 
covered: Five Years with the Congo Cannibals,” by Herbert Ward. 
Mr. Ward’s travels in Africa commenced in 1884, when he re- 
ceived an appointment in the service of the Kongo Free State. 


SCIENCE. 


[Vot. XV. No. 381 


He was a member of the Stanley Relief Expedition, and made 
his memorable canoe journey of eleven hundred miles on the 
Kongo in the service of H. M. Stanley. 


—Columbia College, in its recent change of administration, has 
attracted to itself considerable public attention. The New Eng- 
land Magazine, in the coming June number, will contain an 
illustrated article on this subject by Professor Van Amringe. 


— President Seth Low (ex-mayor of Brooklyn), in his article on 
‘‘The Rights of the Citizen as a User of Public Conveyances,” in 
the June Scribner, says, ‘‘The most valuable city franchises in 
the United States have been parted with, for the most part, for 
nothing. In Europe they have been largely retained as a source 
of revenue to the community. If we can find the reason for the 
facts as they exist here, much light may be thrown on the ques- 
tion of remedy.” 


—The Chautauquan for June opens with the second of a two- 
part article on ‘‘The Making of Italy,” by Edward A. Freeman, 
the eminent English historian; James A. Harrison, LL.D., of 
Washington and Lee University, takes “The Archseological Club 
in Italy” to the end of its journey; Bella H. Stillman continues 
her studies of ‘‘Life in Modern Italy,” this time giving a glimpse 
of the customs of the upper classes; Principal James Donaidson, 
LL.D., of the University of St. Andrews, Scotland, closes his 
series of articles on ‘‘Roman Morals;” a characteristic article on 
‘*How to Travel in Italy” is contributed by J. P. Mahaffy, M.A., 


SECOND EDITION. 


FOR STUDENTS OF THE ART. 
318 pages 8vo., cloth, $2.00, postage prepaid 
‘“‘This book contains a greater amount of informa 
tion on the artistic elements to be considered in 
photography than any that we know of.’’—Scientific 
American. Descriptive circulars on application to 


E. & F. N. SPON, 12 Cortlandt St., New York. 


BOOKS: How to Sell them. Send a list, 
stating condition, edition, etc., to Science Book 
Agency, 47 Lafayette Place, New York. 


Publications received at Editor’s Office, 
May 12-17. 


‘BONAPARTE, Prince Roland. Le Glacier de l’Aletsch 
ot le Lac de Mirjelen. Paris, The Author. 26.p. 
3 


—— Le Premier Etablissement des Néerlandais a 
Maurice. Paris, The Author. 60p. 4°. 

CHurcH, A.H. Thc Chemistry of Paints and Paint- 
ing. London, Seeley & Co., 310 p. 12%. (New 
York, Macmillan, $1.75.) 

Duruam, W. Evolution, Antiquity of Man, Bacteria, 


etc. Edinburgh, Adam & Charles Black. 127 p. 
12°, 50 cts. 
Fiske, A. K. Midnight Talks at the Club. New 


_ York, Fords, Howard & Hulbert. 298 p. 16°. $1. 
HENsHAW, S. Bibliography of the More Important 
Contributions to American Economic Entomol- 
ogy. Parts I., II., IJ. The More Important 
ritings of Benjamin Dann Walsh and Charles 
Valentine Riley. Washington, Government. 
454 p. 8°. 

Hensotpt, H. Zwei Jahre in Ceylon. New York, 
Druck der Cherouny Pr. and Publ. Co. 5i1p. 8°. 

JEVONS, W.S. Pure Logic and other Minor Works. 
Ed. by R. Adamson and Harriet A Jevons. 
eee and New York, Macmillan. 299p. 89. 

2.50. , 

Mariuaun, A. K.v. Allgemeine Naturkunde. Lief. 
118-123. Pflanzenleben, Il. Hefte 1-6. Leipzig, 
Bibliographische Institut. 3820 p. 8°. (New 
York, Westermann.) 

OLD TESTAMENT Stories in Scripture Language. 
From the Dispersion at Babel to the Conquest 
of Canaan. (Riverside Literature Series, No. 
46.) New York and Boston, Houghton, Mifflin, & 
Co. 100p. 16° 15 cents. 7 

OLDENBERG, H.; JastTrow. J.; and CoRNILL, C. H. 
Epitomes of Three Sciences. Comparative Phi- 
lology, Psychology, and Old Testament History. 
Chicago, Open Court Publ. Co. 189 p. 12°. 75cts. 

SHAFFER, Virginia C How to Remember History. 

. Philadelphia, Lippincott. 1428p. 8° : 

‘THAYER, W R., ed The Best Elizabethan Plays. 
Boston, Ginn & Co. 611i p. 12°. $140... 

‘WARNER, F. A Course of Lectures on the Growth 
and Means of Training the Mental Faculty. 
Cambridge, University Pr. 222 p. 12°. (New 
York, Macmillan, 90 cents.) 

‘Witty, H. W. Record of Experiments in the Pro- 
duction of Sugar from Sorghum in 1889. Wash- 
-ington, Government. 112p. 8°. 

Witness, The. Vol.I. No.1. m. Frankfort, Ky., 
S. F. Smith. 4p. f°. 25 cents per year. 
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| Just Published. 
Factand Theory Papers 
THE SUPPRESSION OF CONSUMPTION, 


By Goprrey W. Hamsueton, M.D. 12°. 40c. 


Dr. Hambleton is president of the Polytechnic 
Physical Development Society of Great Britain. 
The issue here raised is of immense importance. It 
is a question of life or death for hundreds of thou- 
sands ; and he earnestly requests careful considera- 
tion of the evidence he deduces in support of the 
case, which he claims not only completely justifies, 
but also necessitates the conclusion that we now 
have it in our power to suppress consumption. 


THE SOCIETY AND THE ‘ FAD.” 


By APPLETON MorGan, Esq. 12°. 20 cents. 


In this book Mr. Morgan, who is president of the 
New York Shakespeare Society, sets forth what he 
believes to be the true function of a Shakespeare 


Society, which in many respects he makes essen-. 


tially scientific. 
Ready. June 7%. 


PROTOPLASM, THE CELL DOCTRINE, AND 
SPONTANEOUS GENERATION. 


By COC. F. Cox. 12°. . 75 cents. 


The author of this book was for some years presi- 
dent of the New York Microscopical Society, and in 
this volume he sets forth his views on the spontane- 
ous generation theory and its relation to the general 
theory of evolution, and on protoplasm and the cell 


doctrine. 
Ready July 5. 


THE CHEROKEES IN PRE-COLUMBIAN TIMES 


By Cyrus THomas. 12°. $1. 


Dr. Thomas in this work will reverse the usual 
method of dealing with prehistoric subjects : that is 
to say, he will commence with the earliest recorded 
history of the tribe as a basis and t:ace the chain 
back step by step by the light of the mounds, tradi- 
tions, and other evidence, as far as possible. He 
has already presented to the public some reasons 
for believing the Cherokees were mound-builders, 
but additional evidence bearing on the subject has 
been obtained. A more careful study of the Dela- 
ware tradition respecting the Tallegwi satisfies him 
that we have in the Bark Record (Walam Olum) 
itself proof that they were Cherokees. He thinks 
the mounds evable us to trace back their line of 
migration even beyond their residence in Ohio to 
the western bank of the Mississippi. The object is 
therefore threefold: 1. An illustration of the re- 
verse method of dealing with prehistoric subjects ; 
2. Incidental proof that some of the Indians were 
mound-builders ; 3. A study of a single tribe in the 
light of the mound testimony. This work will be an 
important contribution to the literature of the Co- 
lumbian discovery which will doubtless appear 
during the coming two years. 


N. D. C. HODGES, 


47 Lafayette Place, New York. 


| ANTIQUITY 


| —Flowers, Animals, ihiedeera t 


MAGMILDAN & C0. 


NEW BOOKS. 


Science in Plain Language. 
12mo, cloth, 50 cents. 


EVOLUTION, 
OF MAN, BACTERIA, Etc. 


A Series of papers giving the general results 
of Scientific Investigations in plain, every- 
| day language without too much detail. 


By WILLIAM DURHAM, F.R.S.E. 


The subjects comprised are Natural Selection— 
Origin of Species, Origin of Man’s Higher Nature, 
Ancient Lake Dwellings. Protoplasm—Origin and 
Basis of Life, Disease Germs, Fermentation. Color 
Colors and Mimicry. 
Movement—Plants, Sleep of Plauts, etc. 


12mo, cloth, 50 cents. 


Now Ready. Vol. II. of the New Edition of 


A Handbook of Descriptive and Practical 


ASTRONOMY. 7 


By G. F. CHAMBERS, F.R.A.S. 


Vol. II. Instruments and Practical As- 
tronomy. 8vo, $5.29. 
“A valuable mine of astronomical information 
carefully brought up to date.””—Academy. 


Recently Published. Vol. I. The Sun, Planets 
and Comets. 8vo, $5.25. 


Now Ready. 16mo, 90 cents. 


LECTURES ON MENTAL FACULTY. 


Lectures delivered in the University of Cambridge 
during the Lent Term, 1888-9. 


On the Growth of Intellectual Faculty and 
| Means of Training It. | 
By FRANCIS WARNER, M.D. 
16mo, 90 cents. 


The Chemistry of Paints and Painting 


By A. H. CHURCH, M.A., F.R.S., 


Professor of Chemistry in the Royal Academy of 
Arts in London. 


12mo, cloth, gilt, $1.75. 


MACMILLAN & CO., 142 4th Avenue, N. Y. 


May 23, 1890. | 


ject of an entertaining article by Professor Edward L. Nichols of 
Cornell University: that the new Greece is worth studying as well 


as the old, is shown in ‘‘The Greeks of To-day,” by Albert Shaw,- 


Ph.D.; and John Burroughs explains what to him is ‘‘The Secret 
of Happwiess” 


— Messrs. Ginn & Co. announce to be ready in June, ‘‘The 


Leading Facts of American History,” by D. H. Montgomery,. 


author of ‘‘The Leading Facts of English History,” «* The Lead- 
ing Facts of French History,” ete. 
of the highest recognized authorities in United States history. 
Its object is to present in a clear, connected, and forcible manner, 
adapted to the wants of grammar-school pupils, the important 


events in the life of the American people from the earliest period - 


to the present time. 


— The famous Bill of Rights adopted by Parliament in 1689, 
which finally settled the constitutional character of the English 
Government and brought kings strictly under law, has just been 
added to the Old South Leaflets, being the nineteenth number in 
the new general series, published for the directors of the Old 
South work, by D. C. Heath & Co., Boston. The historical and 
bibliographical notes to this leaflet, by Mr. Mead, are especially 
fuJl. These original documents, so many of which are being fur- 
nished at so trifling an expense by the Old South people, are in- 
valuable for our students of history. 


—Mr. Edwin D. Mead’s addresses on the Roman Catholic 
Church and the public schools have been put together in a little 
volume of a hundred pages, which will be published immediately 
by George H. Ellis, Boston. The collection includes the addresses 
given before the Woman Suffrage League in Boston during the 
controversy over Swinton’s ‘' History,’ the address before the 
Massachusetts Schoolmasters’. Club at the close of the Boston con- 
flict. and the address before the National Educational Association 
at Nashville last summer in the debate with Bishop Keane. 
These addresses have already been published as separate pam- 
phlets, and uf the Nashville address nearly fifty thousand copies 
have been circulated. Their publication together at this time, when 
the struggte over the Bennett law in Wisconsin has drawn the 
attention of the country anew to the whole subject, is opportune. 
There is almost no phase of the subject which “Mr. Mead does not 
touch in these addresses. What is chiefly worthy of remark is, 
that although he is the warmest defender of the public-school 
_ system, and the most outspoken critic of the parochial schools, 
he has treated the Roman Catholics with a careful justice, which 
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has won their confidence, as has been done, perhaps, by no other 


of their critics. The Catholic Review, the ableet of the Catholic 
newspapers, wrote last summer, ‘“‘ What we desire to call atten- 
tion to in these pamphlets is the remarkable fairness with which 
Mr. Mead treats Catholics and their views. ‘The first fourteen 
pages of the first essay might have been written by a Catholic. 
lt looks as if, for the first time in American history, Catholics 
were about to meet in the arena a foeman who knows their 
strong and weak points as well as his own.” 


— Russell Sturgis, the well-known architect, has written for the 
June Scribner an article on ‘‘The City House” (one of the series © 
on homes), in which he says, ‘‘ Nothing more incongruous than 
our New York palaces, of which the first notable one was the 
marble structure at the corner of Fifth Avenue and 34th Street, 
has ever been planned or erected. They are in almost all respects 
small houses looked at through a magnifying-glass; the necessary 
conditions of a stately house, a sort of palazzo, have hardly ‘been 
considered in them; the American citizen whose fortune has in- 
creased a hundred-fold builds a house perhaps ten-fold larger 
than he would otherwise have done, but in other respects very 
similar to that one in which his father lived in days of compara- 
tive poverty.” | 

—A recent number of Garden and. Forest has an interesting pic- 
ture of the substantial old stone bridge which spans the Ipswich at 
Topsfield, Mass., and the descriptive text contains a plea for more 
of these solid arches, which harmonize so well with the scenery 
of a hilly country. A fruiting branch of the Chinese privet is the 
subject of another picture in the same number; and the titles of 
some of its articles are, ‘‘ Flower-Painting,” In a California Cafi- 
on,” * Vegetation in Southern Alabama,” ‘‘ Legislation for the 
Adirondacks,” ‘‘Grapes for Home Use,” ‘‘ Pruning the Peach,” 
‘‘Hardy Plants for Cut Flowers, and Notes on Wild Flowers.” 
The usual amount of select correspondence, book-reviews, and 
notes on timely topics, complete the number, 


—D. C, Heath & Co. have recently made the following 
important additions to their Modern Language Series: ‘‘Prac- 
tical Lessons in German Conversation,’’ by Professor A. L, 
Meissner of Queen’s College, Belfast (this book fuinishes a 
graduated and systematic series of lessons to give facility in 
speaking German) ; ‘‘Goethe’s Sesenheim’’ (from Dichiung und 
Wahrheit), edited by Professor H. C. O. Huss of Princeton; 
‘*A Primer of French Literature,’’ by Professor F. M. Warren, 


based on lectures delivered by the author in his classes in 


Johns Hopkins Dairy 


Asa Flesh Producer there can 2 
no aueenen but that 


Of Pure Cod Live alant Hypophosphites 


Of Lime and Soda 


is without a rival. Many. have 
gained a pound a ‘day by the use 
ofat. It cures 


CONSUMPTION, 


SCROFULA, BRONCHITIS, COUGHS AND 
eKsce a AND D ALL FORMS OF OF Bayh e ae 
Be sure foey get the eanine a re sa 
poor imitations, 


A New Method of Treating Disease, 
HOSPITAL REMEDIES. 


What are they? There is a new departure in 
the treatment of disease. It consists in the 


collection of the specifics used by noted special- 


ists of Europe and America, and bringing them 
within the reach of all For instance, the treat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. he treatment of 


other physicians celebrated for curing catarrh 


was procured, and so on till these incomparable 
cures now include disease of the lungs, kidneys, 


‘female weakness, rheumatism and nervous de- 


disease’ 
| all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 


| bility. 


This new method of ‘fone remedy for one 
* must appeal to the common sense of 


surdity of the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 
bottle, and the use of which, as statistics prove, 
has iuined more stomachs than alcohol. A cir- 


cular describing these new remedies is sent free. 
On receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro. : 


prietors, 


BOOKS: How to get them. If there is an 


-| book or pamphlet that you want, write to the Science 


Book Agency, 47 Lafayette Place, New York. . 


FACT AND THEORY PAPERS. 


A series of monographs on scientific matters of 
seman interest. 
Ready Now. 
SUPPRESSION OF CONSUMPTION. 


By G. W. HAMBLETON, M.D., President of the Poly- 
ieennic Physical Development Society of Great 
Britain. 12°. 40 cents. 


THE SOCIETY AND THE “FAD.” 


By APPLETON MorGAN, Esq., President of the New 
York Shakespeare Society. 12°. 20 cents. 


In Preparation. 

The Cherokees in Pre-Columbian Times. 
By Cyrus THomas of the Bureau of Ethnology. 
Tornadoes. 

By H. A. Hazen of the U. S. Signal Office. 
Foods and Food Adulterants. 


By EpGAR RICHARDS, Ex-president National Chem- 
ical Society. 


Color in Nature. 
. By G. Brown Goove and others. | 
- Protoplasm and the Cell Doctrine. 


By C. F, Cox, dnesitent New York Microscopic 
Society. : 


N. D. ( HODGES, 47 Lafayette Pl., NewYork, 


CALENDAR OF SOCIETIES. 
Biological Society, Washington. 


May 17%.—Erwin F. Smith, A New Species 
of the Genus Aphis; T. S. Palmer, Some 
Early Views of the Geographical Distribu- 
tion of Species; Frederick W. True, Exhibi- 
tion of a Specimen of Lophiomys inhausii, 
a Rare and Remarkable Rodent from Africa; 
W. H. Seaman, The Place of Biology in 
Public School Instruction. 


Natural Science Association of Staten 
Island. 


May 8.—Charles W. Leng, Staten Island 
Fire-flies. 


Boston Society of Natural History. 


May 21.—Warren Upham, Geographic 
Limits of Species of Plants in the Basin of 
the Red River of the North; W. O. Crosby, 
Composition of the Till or Bowlder Clay; 
S. H. Scudder. The Variety of Myriapodal 
Life in the Carboniferous Period. 


CATAR RH 
Catarrhal Deafness—HMay Fever. 
A NEW HOME TREATMENT. 


Sufferers are not general'y aware that these 
diseases are contagious, or that they are due to 
the presence of living parasites in the lining 
membrane of the nose and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applications made at home by the patient once 
in two weeks. 

N B.—This treatment is not a snuff or an 
ointment ; both have been discarded by repu- 
table physicians as injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son, 337 and 339 West King Street. 
Toronto, Canada.—Chmnistian Advocate. 


Sufferers from Catarrhal troubles should care- 
fully read the above. 


CHEMICAL BOOKS FOR SALE. 


BERICHTE der Deutschen Chemischen Gesell- 
schaft (1883-87 inclusive)........ 


JOURNAL of the Chemical Society of London 
(1884-86, 1889) 

ANALYsT, London (1887-89, July and November 
of 1 WIASING) 34osed Sakata cus aes eee 1 

Sugar Cane, Manchester (1881-83, 1885-86, also 
numbers of 1884, 1887, and 1888) 2.40 


ZEITSCHRIFT Rubenzuckerindustrie Stammer 


(1885-86, part of 1887)..... .. 2 ........ ..e- 1.20 
ZEITSCHRIFT Rubenzuckerindustrie Schublers 
(Vols. xiv.-xvii. inclusive), complete...... 2.40 


Any of the above will be sent postpaid on receipt 


of price. 
SCIENCE BOOK AGENCY, 
47 Lafayette Place, New York. 


A TEMPORARY BINDER 


for Science is now ready, and will be mailed 
postpaid on receipt of 75 cents. 


This binder is strong, durable and 
elegant, has gilt side-title, and allows 
the opening of the pages perfectly 
flat. Any number can be taken out 
or replaced without disturbing the 
others, and the papers are not muti- 
lated for subsequent permanent bind 
ing. Filed in this binder, Sczence is 
always convenient for reference. 


BINDER N. D. C. HODGES, 
47 Lafayette Place, N. Y, 


pale 


SCIENCE. 


|'GEMS AND PRECIOUS STONES OF 


NORTH AMERICA: 


A popular description of their occurrence, value, 
history, archeology, and of the collections in 
which they exist; also a chapter on pearls, and on 
remarkable foreign gems owned in the United 
States. By GEoRGE FREDERICK Kunz. Illustrated 
with eight colored plates and numerous engrav- 
ings. Price, $10. 


Mr. Kunz, who is well known as an authority upon 
the subject of gem stones, and who is the expert for 
Tiffany & Co., possesses peculiar facilities for the 
preparation of a work of this kind. 


Sent postpaid on receipt of price. 


N. D.C. HODGES, 17 Lafayette Pl., N. Y. 


THIRD EDITION. 


THE FAULTS OF SPEECH 


A. MELVILLE BELL, 


Author of ‘‘ Visible Speech,’’ etc., etc. 


The Faults of Speech is a Self-Corrector 
and Teacher’s Manual, for the removal of all 
Impediments and Defects of Articulation. 


60 Cents. 


*,* Sent postpaid on receipt of price, 


N. D. €. HODGES, 47 Lafayette Place, 


NEW YORK. 


sob es BS , 
~~ 7 Se Se 


DO YOU INTEND TO BUILD? 


We offer an Atlas of Sensible Low Cost 
Houses, a portfolio 11x14 inches, containing 
handsome illustrations, floor plans, aud full 
descriptions of this popular design, and fifty-four 
others, ranging in cost from $800 to $7,200. This 
specimen design is for a cottage with seven rooms, 
and costing $1,100. It combines beauty and comfort, 
has two large porches, and is a popular and practi- 
cal working design, having been buiit several times 
for ity estimated cost. 

No matter what styl of.a house you may intend to 
build, it will pay you to have this book. 

We will send this Atlas, postpaid, on receipt of 
ia $1.—N. D. C. Hodges, 47 Lafayette Place, New 

ork. 


THE LITERARY WORLD. 


A fortnightly journal of Literary Criticism, News, 
and Discussion. The Literary World. now in its 21st 
volume, is the oldest as it is confessedly the fore- 
most journal of the purely literary criticism in the 
United States. It stands without a rival, and chal- 
lenges comparison with any other publication in the 
country, occupying to any extent the same field. 
Avoiding mere smartness and sensationalism, its 
aim is to be truthful, just, kind, impartial, apprecia- 
tive, and helpful to what is best in literature; to 
instruct, entertain and guide; and to form the taste 
of the people in literature for what is good, true 
and beautiful. Published by E. H. HAMES & CO., 
1 Somerset St., Boston, Mass. 


THE CHEAPEST AND BEST ! 


», 67 PARK PLACE, NEW YORK 


ij ENGRAVING FOR ALL MLUSTRATIVE AND 
“ADVERTISING PURPOSES. 


| 


4 


| 


a tf, PO vr 


[VoLt. XV. No. 381 


Wants. 


Any person seeking a position for which he ts quali- 
hed by his scientific attainments, or any person seeking 
some oneto fill a position of this character, be tt that 
of a teacher of science, chemist, draughtsman, or what 
not. may have the ‘Want’ inserted under this head 
FREE OF COST. i/ he satisfies the publisher of the sutt- 
able character of his application. Any person seeking 
information on any scientific question, the address of 
any scientific man, orwhocaninany way use thts col~ 
umn for a purpose consonant with the nature of the 
paper, its cordially invited to do so. 


ANTED.~— At the BRYANT SUMMERSCHOOL, 
Roslyn, L. I., THREE professors to teach Sci- 
ences, Languages, Mathematics, etc. July 8-Sept. 8. 
Also. a six months’ term beginning now. Other 
papers please copy. E. HINDS, A.M., Principal. 


GRADUATE of Princeton, for several years 
university student and Fellow in Biology. de- 
sires a position either to teach biology or as assist- 
ant in a biological laboratory. Would prefer the 
latter and be satisfied with a moderate salary if the 
position afforded time forthe prosecution of original 
research. Address, O S., BOX 86, Princeton, N. J. 
HE ADVERTISER—A Third Year Student in 
Honor Sciences at Toronto University, is willing 
to take position as Science-Teacher or Tutor until 
next October. En -husiastic and practical instructor 
in Biology. Chemistry, Physics, Mineralogy and 
Geology. Latin and Greek and other branches ad- 
ditional if required. Young, good family Refer- 
ences as to character and ability. CHEMIA, UNIV. 
COLL., TORONTO. 


Noe ee ino mauon concerning the produc- 

tion of Mushrooms in caves and other places. 
Address M. H. CRUMP, care Ky. Theological Sem’y, 
Frankfort, Ky. 


SSAYER.—Wanted position as above, has had 

three years’ practical experience in a London 
firm of assayers to the Bank of England, Royal Mint, 
etc., etc. Through knowledge of bullion assaying, 
and of gold, silver and lead ores. I. FRED. JOHN- 
SON, Northgate Brewery, Canterbury England. 


ANTED—Two first-class Instrument Makers. 

Apply by letter to T. C. MENDENHALL, Su- 
perintendent United States Coast and Geodetic 
Survey, Washington, D.C. 


A® EXPERIENCED Technical Chemist will be 
open to engagement this summer. Highest ref- 
erences. Address DIRECTOR, Office of ScrENcE. 


ROF. WILLIAM FINDLAY, of the Philadelphia 
Institute of Physical Culture, is open to engage- 
ment in summer school to teach Free Movements, 
Wands, Clubs, Dumb-bells, Fencing and Sparring. 
Address 1,009 Arch St., Phila., Pa. 


Exchanges. 


{Free of charge to all, if of satisfactory character. 
Address N. D. C. Hodges, 47 Lafayette Place, New 
York.] 


Meteorites.—Mr. George F. Kunz, rr to 15 Unicn 
Square, New Y. rk, or Hoboken. N. J., will buy or give 
in exchange for whole or parts of meteorites. Whole 
ie undescribed ones, and entire falls especially de- 
sired. 


Wanted—To furnish roots of Dodecatheon Meadia, 
Sarracenia purpurea, and other wild flowers, native of 
Southern Wisconsin, in quantities. D. E. Willard, Cu- 
rator of Museum, Albion Academy, Albion, Wis. 

A large number of plants from Maine, Connecticut, 
Indiana and Illinois for exchange. Southern and west- 
ern exchanges preferred. Address, enclosing lists, L. N. 
Johnson, 223 Chicago Ave., Evanston, III. 

For Exchange—Fourteen volumes Encyclopedia Brit- 
annica (Stoddard’s ninth edition), bound in leather—part 
in original wrappers, all as new—can arrange to furnish 
volumes required to complete set, and six volumes 
‘* American Naturalist’? in numbers, Want small screw- 
cutting foot lathe and testing galvanometer and rheostat. 
For particulars address A. B. Campbell, McKean Co., 
Bradford, Pa. 

I have a number of duplicates of microscopic slides, 
mostly botanical, which [ would like to exchange for 
others not now in my collection. Send list of what you 
have to exchange and get my list. S. R. Thompson, 
New Wilmington, Pa. 

Corresp ndence and exchanges solicited with persons 
interested in the study of American and Mexican an- 
tiquities. L. W. Gunckel, 36 Elin St., New Haven, Conn. 


RUPTURE 


cured in stipulated time. 
NO DELAY FROM WORK. NO OPERATION. 


Call or send stamp for circular and reference of those 
cured. We have on hand over 300 styles of trusses, from 
$x up, and suspensories of all kinds. Orders filled by 
mail or express to any part of the United States. 

C. A.M. BURNHAM, M.D.. 
138 Clinton Place, New York. 


